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ABSTRACT: 
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&ffl¥-5-l 9 9 8 8 3 



gEJ*J£-&tJDNA : 
mil 

10 20 30 40 

tsitivirrA ihmhh ipmciabtt tinnurat 

50 60 70 80 

VTSHIBClIt IIIEP.4IEIL ikciciiit HlGCrrinii 

90 100 110 120 

AFABIVBtlF IIBIIRBIM MITIAIPBC IVAIBIPDBI 

130 140 150 160 

ICPMA1EPA llltllltlt EBISATLDIL IIBLAICPJD* 

170 180 190 200 

L1IBDAKPF IIA1IXIHF IBiatCIBJP IIBIATITAI 

210 220 230 240 

SPIKOItl lAIIIIICir D A 7E P AF 6 T C KD1SI11II 

-. 250 260 270 280 

rurrircBC fiipiicipc aqtbadapxt miisibtba 

290 300 310 320 

riCILCllll 1111)11111 CTIDPD1CAT fItFIPISfl 

330 

TAFPIMBCr r 

tit &m 2 ] tib KTjk-tmmim&trr zmxm 1 12 

GAT TCT GAT GAC AGA GTC ACT CCA CCA GCT 
GAA CCA TTG GAT AGA ATG CCA GAT CCA TAC 
AGA CCA TCT TAC GGT AGA GCT GAA ACT GTT 
GTC AAC AAC TAC ATT AGA AAG TGG CAA CAA 
GTC TAC TCT CAC AGA GAT GGT AGA AAG CAA 
CAA ATG ACT GAA GAA CAA AGA GAA TGG TTG 
TCT TAC GGT TGT GTT GGT GTT ACT TGG GTT 
AAC TCT GGT CAA TAC CCA ACT AAC AGA TTG 
GCT TTC GCT TCT TTC GAT GAA GAT AGA TTC 
AAG AAC GAA TTG AAG AAC GGT AGA CCA AGA 
TCC GGT GAA ACT AGA GCT GAA TTC GAA GGT 



*AGA GTT GCT AAG GAA TCT TTC GAT GAA GAA 
AAG GGT TTC CAA AGA GCT AGA GAA GTT GCT 
TCT GTT ATG AAC AGA GCT CTA GAA AAC GCT 
CAC GAT GAA TCT GCT TAC TTG GAT AAC TTG 
AAG AAG GAA TTG GCC AAC GGT AAC GAT GCT 
TTG AGA AAC GAA GAT GCT AGA TCC CCA TTC 
TAC TCT GCT TTG AGA AAC ACT CCA TCT TTC 
AAG GAA AGA AAC GGT GGT AAC CAC GAT CCA 
TCC AGA ATG AAG GCT GTT ATT TAC TCT AAG 
10 CAC TTC TGG TCT GGT CAA GAT AGA TCT TCT 
TCT GCT GAT AAG AGA AAG TAC GGT GAT CCA 
GAT GCT TTC AGA CCA GCT CCA GGT ACC GGT 
TTG GTC GAC ATG TCC AGA GAT AGA AAC ATT 
CCA AGA TCC CCA ACT TCT CCA GGT GAA GGT 
TTC GTC AAC TTC GAT TAC GGT TGG TTC GGT 
GCT CAA ACT GAA GCT GAT GCT GAT AAG ACT 
GTT TGG ACC CAT GGT AAC CAC TAC CAC GCT 
CCA AAC GGT TCT TTG GGT GCT ATG CAC GTC 
TAC GAA TCT AAG TTC AGA AAC TGG TCT GAA 
20 GGT TAC TCT GAT TTC GAT AGA GGT GCT TAC 
GTT AH ACT TTC ATT CCA AAG TCT TGG AAC 
ACT GCT CCA GAC AAG GTC AAG CAA GGT TGG 
CCA 

tfflDNA : 

-75 -70 -60 -50 

Bllir HAL vpatvia YiArrsscii rAirrrriAi 

30 ^H) -30 -20 -10 

cieiiptpip tasiextiib hp.aoip.apaa ajacfjfrap 



AAGAGAAGATCTCCAACTCCAAAGCCAACTGCTTCTAGAAGAATGACTTCTAGACACCAA 

ACACCTCAAACATCTCCTCCACCTCCTTCTTCTCCTCCTCCATCrTrCACACCTCCA 



©CDDNA : 



[165] 



40 



ATGCGCTATA CGCCGGAGGC 
GATTCATGCC GTCGGCCGGC 
CCTACGCCGA AACCTACCGC 
AGCGCTCCGG CCGCTTCGAG 
GTCACCCCTC CCGCCGAGCC 
AGGGCCGAGA CGGTCGTCAA 
GACGGCAGGA AGCAGCAGAT 
GGTGTCACCT GGGTCAATTC 
GACGAGGACA GGTTCAAGAA 
GCGGAGTTCG AGGGCCGCGT 



TCTCGTCTTC GCCACTATGA GTGCGGTTTA 
GAGGCCGCCG CCGACAATGG CGCGGGGGAA 
CTCACGGCGG ATGACGTCGC GACATCAACG 
CGCCGGCCCG TCGTTCCGGG CCCCCGACTC 
GCTCGACAGG ATGCCCGACC CGTACCGTCC 
CAACTACATA CGCAAGTGGC AGCAGGTCTA 
GACCGAGGAG CAACGGGAGT GGCTGTCCTA 
GGGTCAGTAC CCCACGAACA GACTGGCCTT 
CGAGCTGAAG AACGGCAGGC CCCGGTCCGG 
CGCGAAGGAG AGCTTTGATG AAGAGAAGGG 



TGCACCGCCG 
GAGACGAAGT 
CGCTCAACGA 
CGACGACAGG 
CTCGTACGGC 
CAGCCACCGC 
CGGCTGCGTC 
CGCGTCCTTC 
CGAGACGCGG 
GTTCCAGCGG 
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3 

GCGCGTGAGG TGGCGTCCGT 
TACCTCGACA ACCTCAAGAA 
GCCCGTTCCC CGTTCTACTC 



(3) 

GATGAACAGG GCCCTGGAGA 
GGAACTGGCG AACGGCAACG 
GGCGCTGCGG AACACGCCGT 



4 

ACGCCCACGA CGAGAGCGCT 
ACGCCCTGCG CAACGAGGAC 
CCTTTAAGGA GCGGAACGGA 



5—1 9 98 83 



GGCAATCACG ACCCGTCCAG GATGAAGGCC GTCATCTACT CGAAGCACTT CTGGAGCGGC 
CAGGACCGGT CGAGTTCGGC CGACAAGAGG AAGTACGGCG ACCCGGACGC TTTCCGCCCG 
GCCCCCGGGA CCGGCCTGGT CGACATGTCG AGGGACAGGA ACATTCCGCG CAGCCCCACC 
AGCCCCGGTG AGGGATTCGT CAATTTCGAC TACGGCTGGT TCGGCGCCCA GACGGAAGCG 
GACGCCGACA AGACCGTCTG GACCCACGGA AATCACTATC ACGCGCCCAA TGGCAGCCTT 
GGTGCCATGC ATGTATACGA GAGCAAGTTC CGCAACTGGT CCGAAGGTTA CTCCGACnC 
GACCGCGGAG CCTATGTCAT CACCTTCATC CCCAAGAGCT GGAACACCGC CCCCGACAAG 
GTAAAGCAGG GCTGGCCG 



3X»5|3«CDDNA. 

i — 7 o^-f na>— JBia®©D n 



•:M*9I6] 

't-r-5. m&mi, 

[S5*SI83 

[|f*^9J pOMPA-BTG -C*«>a^8fa«©SS^ 
im&miOl pNJ1053-proBTGT**S*«8IB«a) 



[i»2fc3U 3] 



PNJ1053-BTG -ra&-5IS^8iae©5S 
pi ] 702-BTGT? & 5 8 ia«&©3££ 

w^j® 8~i2 ©^-rna>— jhib«o 

i 3sam©^ssa*. 
3fai5©^Kemfr. 

1 3f2®ffljg@<£ikffc. 

tit ^ 1 7 ] bs^jb i3~i6 wrn&— mmm 

[0 0 0 1] 

imm.t<ommftm *&w\*, h^yxif)^^-r- 

[0 0 0 2] 

[?f*»ft%] h5>X^;^5^— if («T. TBT 
Gj tBTf-5. ) IS, ^^H«f9C**^;^5>gi 



[0 0 0 33 ^©h7>^W3t- Htf«. T'v'JUg 
»ffiR«»fMll£- (r-Gln) -Lys 

20 [0 0 0 4] h7>XWSt-ffi, f)VVift&. 

-X&££§IB^5l£»::ffl^£nTUS («f^¥ 1-503 
82#) . 

[0 0 0 5] 3Efc, S»fc5fc5&fc. v-f £o#:/-fe.a<©lSt 

[0 0 0 6] h7>^W3t- tfW^nSTSrfaS 
5fe<DfcCD*ttt&nTV»S= MZ-ittfrt-j KOffFSS [Co 
one] lan, et al., Journal of Biological Chemistry 
30 246#4^, 1093— 1098M (1971)] 

Si, Jfiifftt|£<4>^b [Polk et al.. Advances in Enz 
ymology 38#, 109—191 H (1973) ; Folk et al., A 
dvances in Protein Chemystry 31#, 1—133 H(197 

7>] . *o>mme>ftm*>m9fznT^z>. 

[0 0 0 7] III, Xhl^h^l^v-UtfAJg©®** 

hl/ZK^'J^A • ^'J-te^Jl^^Atftrepto 
40 verticillium griseocarneum) IFO 12776 , XhWh 
^l/^^U £A • ->^*e/A • D-^ - IXt- • 
*^£A(StreptoverUci Ilium cinnamoneua sub sp. c 
innamDneum) IFO 12852, X h V? bUV^zsO 9A - ^ 
/T5i>7 (Streptoverticilliun nobaraeose) IFO 13 
819 Sgtfi&tf StlT^S 0f$WHS64-27471-ff£jSO . 
[0 0 0 83 

[^"Pitf^efeLJ^t-r-SBIUS] fiEJfE, WyxtffW 
50 [0 0 0 9] *S89m^l3:, ifHSJjg&gPifc?-^ ®j|c 
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(4) 



&^¥5- 1 9 9 8 8 3 



CO 0 1 03 

>J* 5 fefft 3— Hf a D N A ft^&f S 

[0 0 11] fiU-fe, 7= y^O-^IB^T^L-fct 
TIB©^l^©75yKE5iJft3-K-r-5^SE?!l 
ft^?JDNAftS«T-5t>©T?*S. 
[0 0 12] 
[|St6] 

m 1 & 

10 20 30 40 

Bii»Mtrr& iniiuiii imibiabtt txbiibits* 

50 60 70 80 

TTSaiBcug ureigieiL iiceicTtit aicBrrtaii 

90 100 110 120 

AFAJ HDltlF IllliatlM ICIT1AI>8« 1VAIBJFDSI 

130 140 150 160 

ICrtlAlEfA ITBIBALE1A EHSITLBBL IllltlOIl 

170 180 190 200 

IBRBBAIfrF IliltHTHf I>lRCCIE>r S1II4TIIJI 

210 220 230 240 

bpbicqiiis iimiKir d>pbfafctc LVBaiiBixi 

250 260 270 280 

ritril'SIC I1IIIKIK AQTBABABIT TITICBITBA 

290 300 310 320 

riCSIGUBT IlSiriXtIB GIIBIB1C1T VIintlSfB 

330 

TAFBIIIBGI P 

[0 0 13] Ctie.OffiSE?iJB, »{S^8St?K©fg® 

[0 0 14] ^e-JUFM&lvT. ^CalllXtt^Sftlt 
^MB&tLTfflViS^^IC^LfcSSE^J©— «i|ft^ 
2^Jc^f (EJiJS^l) . 

[0 0 15] 

[i§7] m 2 m 

GAT TCT GAT GAC AGA GTC ACT CCA CCA GCT 
GAA CCA TTG GAT AGA ATG CCA GAT CCA TAC 
AGA CCA TCT TAC GGT AGA GCT GAA ACT GTT 
GTC AAC AAC TAC ATT AGA AAG TGG CAA CAA 
GTC TAC TCT CAC AGA GAT GGT AGA AAG CAA 
CAA ATG ACT GAA GAA CAA AGA GAA TGG TTG 



TCT TAC GGT TGT GTT GGT GTT ACT TGG GTT 
AAC TCT GGT CAA TAC CCA ACT AAC AGA TTG 
GCT TTC GCT TCT TTC GAT GAA GAT AGA TTC 
AAG AAC GAA TTG AAG AAC GGT AGA CCA AGA 
TCC GGT GAA ACT AGA GCT GAA TTC GAA GGT 
AGA GTT GCT AAG GAA TCT TTC GAT GAA GAA 
AAG GGT TTC CAA AGA GCT AGA GAA GTT GCT 
TCT GTT ATG AAC AGA GCT CTA GAA AAC GCT 
CAC GAT GAA TCT GCT TAC TTG GAT AAC TTG 

10 AAG AAG GAA TTG GCC AAC GGT AAC GAT GCT 
TTG AGA AAC GAA GAT GCT AGA TCC CCA TTC 
TAC TCT GCT TTG AGA AAC ACT CCA TCT TTC 
AAG GAA AGA AAC GGT GGT AAC CAC GAT CCA 
TCC AGA ATG AAG GCT GTT ATT TAC TCT AAG 
CAC TTC TGG TCT GGT CAA GAT AGA TCT TCT 
TCT GCT GAT AAG AGA AAG TAC GGT GAT CCA 
GAT GCT TTC AGA CCA GCT CCA GGT ACC GGT 
TTG GTC GAC ATG TCC AGA GAT AGA AAC ATT 
CCA AGA TCC CCA ACT TCT CCA GGT GAA GGT 

20 TTC GTC AAC TTC GAT TAC GGT TGG TTC GGT 
GCT CAA ACT GAA GCT GAT GCT GAT AAG ACT 
GTT TGG ACC CAT GGT AAC CAC TAC CAC GCT 
CCA AAC GGT TCT TTG GGT GCT ATG CAC GTC 
TAC GAA TCT AAG TTC AGA AAC TGG TCT GAA 
GGT TAC TCT GAT TTC GAT AGA GGT GCT TAC 
GTT ATT ACT TTC ATT CCA AAG TCT TGG AAC 
ACT GCT CCA GAC AAG GTC AAG CAA GGT TGG 
CCA 

30 DP»-rsct*tT?#s„ 

[0 0 16] *SEW«SfC. Sl$l;^Ui7S78S 
5Uft3 — HT5DNA© 5 ' *«Sfc, «TCD^3^{^ 

m & n - h t * mg&m ft-g-tr d n a ft t>!g«-r ^ t. © 

[0 0 17] 

* 3 m. 

-75 -70 -60 -50 

MUf IAITFATBIA TTA»»BIC1I PADrMIIAl 

-40 -30 -20 -10 

ciKiiririr tasbibiiib «iA«iSAr*t liAcrlriar 

±fBDNAt>ase ; ?3 Hxoiifcioa/fcttaEjij 
ft-a-^t-ff^fcoTfeSo -M#mti,T\t, m2m\z 
^bfc^sE?ij©5' nzmiz&.Tizxk-r&Mmft asm 

#^•2) ft#T-5t>©*t^f6n*. 
[0 0 18] 
[*9] 



so 
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(5) 1$gl¥5-l 9 9 8 8 3 

7 8 
AAGAGAAGATCTCCAACTCCAAAGCCAACTGCTTCTA6AAGAATGACTTCTAGACACCAA 
AGAGCTCy^GATCrGCTCCAGCTGCTTCTTCTGCrGGTCCATCTTTCAGAGCTCCA 

**#Ae.n«o m?UZ. PCR (Polymerase Chain Rea #£-g-trDNA©:£gB2#|©— m&f&imzmt* 
ction ) mz£t)mZWtDNAm)t$:7u~7t\sT [0 0 19] 

ffl HTftif ©y 7 ADN A^*i 5 f n-Z>^t5 C [311 0] 

m 4 & 

ATGCGCTATA CGCCGGAGGC TCTCGTCTTC GCCACTATGA GTGCGGTTTA TGCACCGCCG 
GATTCATGCC GTCGGCCGGC CAGGCCGCCG CCGACAATGG CGCGGGGGAA GAGACGAAGT 
CCIACGCCGA AACCTACCGC CTCACGGCGG ATGACGTCGC GACATCAACG CGCTCAACGA 
AGCGCTCCGG CCGCTTCGAG CGCCGGCCCG TCGTTCCGGG CCCCCGACTC CGACGACAGG 
GTCACCCCTC CCGCCGAGCC GCTCGACAGG ATGCCCGACC CGTACCGTCC CTCGTACGGC 
AGGGCCGAGA CGGTCGTCAA CAACTACATA CGCAAGTGGC AGCAGGTCTA CAGCCACCGC 
' ; GACGGCAGGA AGCAGCAGAT GACCGAGGAG CAACGGGAGT GGCTGTCCTA CGGCTGCGTC 

GGTGTCACCT GGGTCAATIC GGGTCAGTAC CCCACGAACA GACTGGCCTT CGCGTCCTTC 
GACGAGGACA GGTTCAAGAA CGAGCTGAAG AACGGCAGGC CCCGGTCCGG CGAGACGCGG 
GCGGAGTTCG AGGGCCGCGT CGCGAAGGAG AGCTTTGATG AAGAGAAGGG GTTCCAGCGG 
GCGCGTGAGG TGGCGTCCGT GATGAACAGG GCCCTGGAGA ACGCCCACGA CGAGAGCGCT 
TACCTCGACA ACCTCAAGAA GGAACTGGCG AACGGCAACG ACGCCCTGCG CAACGAGGAC 
GCCCGTTCCC CGTTCTACTC GGCGCTGCGG AACACGCCGT CCTTTAAGGA GCGGAACGGA 
GGCAATCACG ACCCGTCCAG GATGAAGGCC GTCATCTACT CGAAGCACTT CTGGAGCGGC 
CAGGACCGGT CGAGTTCGGC CGACAAGAGG AAGTACGGCG ACCCGGACGC TTTCCGCCCG 
GCCCCCGGGA CCGGCCTGGT CGACATGTCG AGGGACAGGA ACATTCCGCG CAGCCCCACC 
AGCCCCGGTG AGGGATTCGT CAATTTCGAC TACGGCTGGT TCGGCGCCCA GACGGAAGCG 
GACGCCGACA AGACCGTCTG GACCCACGGA AATCACTATC ACGCGCCCAA TGGCAGCCTT 
GGTGCCATGC ATGTATACGA GAGCAAGTTC CGCAACTGGT CCGAAGGTTA CTCCGACTTC 
GACCGCGGAG CCTATGTGAT CACCTTCATC CCCAAGAGCT GGAACACCGC CCCCGACAAG 
GTAAAGCAGG GCTGGCCG 

^fgwasfc. h7>^ifjv^s.-r—i£<D^m»mm\z 30 ens. 

ffiffl-TS^ltOT^S^^^-i&jlfit-rSfcOT?*^ [0 0 2 43 ABUt© — Ms&W2zls~C\3. J A221 «c (hs 

[0 0 2 0] *i*>5^i/^— B, BfSCD^S^fclSUfc dM* , trpE5, leuB6, lacY, recA/P' , lad' , lac* , 

&%\e>¥m.mH>9-\z, JBl*36:t»UJB4*fc*T« pro* ) aifc*. 

mmm^tsDNA^^j^m^miz^Tm x-rs [0025] &frz±mw j A221 mz.*9m<D*v? 9 

Z.£:\Z&K>ffim?Z>Z\t.im&'e3bZ>o — pOMPA-BTG^AT-5^tt«fc»3^S«g + *UT 

[0021] ^wmftrnftm^fp-commzm^z %^nrcmmmmmi 12569 is, ¥^2^9^28H«-e 
ri©T^^»a©5ss^^^-tLT«. mA.\-$.*M zLm&ffifc&&&x.mm&m<&mzmtiznx\ l *z> <§ 

IS£IiUT PIN— III -oiiipA, t§-&mVfZ>Z\tiPT! ffc#-^FBRM BP-3558) . 

£3. PIN — III -ompAj fc#5^®DNA£i£&A<T? [0 0 2 6] ffl&mo— MWtbTB Streptomyces 

n*>niz*3m<D?&3.tt&'<-2&— <©— A#WttTH 40 lividans 3131 frt>?"*7, h P:/r- LTS 

pOMPA-BTG**&£. SSIC, SfglgifgaE/B <i UT, pIJ7 & Streptomyces lividans 3131-TS^ftS. 
02, »®!t*ffltLT, PNJ1053 a*#tf£tt-5. !Ltte> [0 0 2 7] A^SStreptomyces lividans 3131-TS tz 

(0&m^2P-lZ*%W<!>r>NA&m.&.&A J -V%t>tlfi: #3*93©^ ^-T?&SpIJ702-BTGS:^A-r-5 Z\ tlZ J; 

0>?g3i#t&^ * -®JM*0!l t LT «pl J 702-BT t) SmfeSi UTf 6 nfcJ8*fH£&#S t rep tonyces livid 

G, pNJ1053-proBTG. PNJ1053-BTG ansAKW-1 (J, ¥j£3^9E 3 0 B^TI^S^KiS* 

[0 0 2 2] It, #S£Wtt, h^^X^Jl-^S^— if ®?X^$gW35B»ffC^t£$nTHS (ggtfHfFERM BP- 

ia£^£fijrrsf2sa#&^*-£«A-r&;r<»:i;:j: 3586) . 

0#6.n«:^efe»^nfca*»^eem^lcP3-rs. [O 0 2 8] lltteytL-TKi Saccharonyces c 

[0 0 2 3] mmm&&&2it3;K>nz>mm\Z\3.. *mW erevislae KSC22-1C CMATa, ssll, leu2, his" , ura 

RTSfomm&vm&mmMmz&m&nM&wm&mx- 50 3) 
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(6) 



5-199883 



10 



[0 0 2 9] frfrZ Saccharomyces ceievisiae KSC 22 
-1C lC2jE^K»^^^-T?**pNI1053-proBTG&^A-r 

uyces cerevisiae AI 14669 \t. ^^3^9^ 3 0 Btt 

(SKS-^FERM BP-3585) . 

[0 0 3 0] m®t\z. ±f5©Jgg*£&flc&ig 

%?r%z\ tizzy. 

[0 0 3 1] SSI^#ti, ^KIs&ttOSgitCjSDTiS 

PTG§oftISgil:SW5itl:J:D. 0f§Ute 
, [0 0 3 2] HJ6^&#figbr?0, 

8¥L< 

[0033] 



(1) w&owm 

StUffiStreptoverticilliun sp. %&TF(?>t§i&$kWe3Q 

[0 0 3 4] [GPJgifi] 
^'J-feD— 0.4 TftSfi 
0.1 wt% 
0.4 wt% 

iSS'^^^C'A 0.05wt% 
U>&— *!J^ 0.2 wt% 

u >m=--r v u fx. o. 5 wt% 

^U-» 0.1 wtJS/l 1 

(2) St{£a>SCDDNA©El# 
-hlE^T^SSbfc©^, JSSfctt 400ml £^i>#|g 

(12,000g, 4*:, 10^r5) U £n&50my Tris-ffCl 
(pH8. 0)-5mM EDTA-50mM NaCl (^T TTESj tU 
•5. ) ICJS^bfc. ^©^©JgiSJKS:, (1,10 
0 g, SiB, 10#H8) U _hif&^Tfc. #&nfcit® 

mm &2mg/iiil©U V^-A (.isWti) £-&tTT 
ES 5mllc!KSU unS^t^ 1 PfRIH h 

7,^\Z.^\ii&mv&t>^ 42mI©100ml4Tris-HCl (pH9.0) 
-1% SDS-lOOnM NaCl (&T Itris-SDSj £V>5„ ) 



^— bU T-kb>-H9'f7'fX4'K10^rat3ttfc. 

^jc^nsss6o*CT?-i'>=^i^-hUfcw5, uns 

Tris-SDSTf|gfiJL.fc7xy-JP-rftmbfc. £<OfflfcH£ 
2EIiSD}gL.T, #^nfct>K)^2^a©X^y-;l' 
®#©DNAfc£#ttt<!:fc50>T, 

80%X^/— ;PT1 [EJifc^U 77y\ZV— 9— t^'str 
—$—%:m^T&M\s1t. &jg^DNA£10nM Tris-HC 
10 l(pB8.0)-lmM EDTA Ttej £.^5. ) 5mllC*g 

[0 0 3 5] ^(-DNA-9->yj^ORNA<£^LI^ 
R N A (Oftfflit.D NA& 5mI«?TEir^b&-tf- 
>^;Ptr, RNase A (v-^V*fc) lng/ailX.t*RNase TI 
V>J3— VWW Alt) 2000 u/ml£-&trjgi0i<£ 
0. 5mI2JD;*.37 , CT30#|HH >+^^— bt"* ^tCit) 
fx&-=>fc. -f>^^.-<— h®«, •9->^'Jl'£TEfigfiI7 

l>» snfc*gici/io^g© 3 ummi- h u 9 

39 A (pH 5.2) m6Ui2te&&<DJLpS-)l>&taZ-. -80 
■Ct30»ra*^&. -£«>l& ^D^HU (12,000g, 4 

"C, i5»ra> lr<tDaKS[EiJKl„ Sts^ossx^y- 

;UT)5fe#L. lifcglSttfc. Jltl&TE 4mllC^b£tT 

(ommzmmufc. s^e<j^#&tifcDNAaB*?j4iig 

[0 0 3 6] (3) P CR (Polymerase Chain Reactio 
D) tet<tSDNAefW"CD^# 

B T Gtfi? S^tmgOD N AltSS. giEBl?2£n 
T#£PCRfel;j:'3T, (Saiki,R.F.et 
30 al. (1985) Science 230, 1350-1354, Mllllls,K.B. Jfc 
Faloona.F.A. (1987) Methods in Enzynology, 155, 
335-350) „ 

[0 0 3 7] (1) PCRjSKifiV^Priioer DNA©-&js£ 

fc, BTGMecOT5yKB2?lJCD 117#a<D7xn;PT 
5->*>£ 123#B©73i3:;py7->icMJS:r-5mS 
EJ'JSrF-fflU DNA£-&f£L.fc. (DNAMtt, 5 
U>*x> • ;Htt-fa©'t)-'f^n>^7XDNA'& 
j£8l£fiyBbfc. ) 
40 dWDNASrPCROPrimer #1 tbfc. 

[0 0 3 8] Primer #1 ©E^J&WTfC^-t. 

[0 0 3 9] 

[*! 1] 



5' -TTj GAj GAj GAj CGI TT-3* 



[0 0 4 0] mz 325#e©Uv ? >*^6 331#gCOyD 
Ufc. CtDDNASrPCRtOPrimer #2 tL,£. Pr i 



(20mer, 3 2m i x, 1=1) 

m e r #2 cdE^J^KT^^T. 
[0 0 4 1] 
[^1 2] 
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(7) 



5-199883 



11 



12 



5' -GGC CAI CCJ TGj TT1 AC J T1-3' 

(2 One r, 8m i x. 



1 = 2) 



[0 0 4 2] -&^SbfcDNAa-€-tl-etl2 0 mM ©iggE 

[0 0 4 3] (ii) PCR&t«tSDNA»rM-»ii*i 
Kf&rau (80 >x;VV-i>*/t>&©Gene Amp 

'* kit£J8V\ KftCDNA Thernal Cycler (DNA * 

H s O 

[lOx] Reaction buffer 
dNTPs, Mix 1.25nM 
(i) ©Primer #1 
(1) ©Primer *2 
* template (BTG DNA 0.5/ig) 
AmpllTaq T "DNA polymerase 
fr 



[0 0 4 4] 

mi 3] 



53.5a 1 
10(i I 
16m 1 
5u 1 
5(1 1 

W(£ I 

0.5(1 1 
100 (i I 



[lx] 

200 tiV 
1.0 mM 
1.0 mM 

2. 5u/assay 



* (2) -!?#fcDNAS 0.5(L%/\0(t I JC^:-5J;5lCTElCt^US:t>©. 



[0 0 4 5] _t|B©E:j&?£ 100/t 1 £{g-&U 5*5^ 
■Z-i)V (Sigma it) 100 w I £Jn;tfc. MzfcftmcDA 20 
ofc^rL— ^"SrDNA thermal Cycler fc-tes/hU &. 
T©&#TMJfc&fT&o fc. 

[0046] 9 5"C 1# 
3 7"C 2# 
7 2"C 3# 

£©*#T-?£Cifc£35lM ^JWf ts.~> TzMk. M\Z72X:^ 

[0 0 4 7] (iii) f£i@£n;fcDNA©EJJK 
Rit^ S^^^'fJl'&Bifr, l00/ilO?na* 
JW>£flnA, 15.000|=]fe/#, 2#RB©3§<fr# 50 

R! (hS-^Xtt©) SrfffcH. -Ht* 1 0 0 (i 1 IhHZ 

l.*u ^©p'eioit i i.5%7*jx3— 

«645 bpCDDNAKfr^ *9 2 y gigi|B2ftTt^.5 H 1 

[0 0 4 8] ^D©90w 1 * 1.5%i£iS^7'^D-xa 
645 bplCffi^-rs/t^H&^jrjittlb, 65 

■c-rt^Ufc^s©7x/-;psDn^ii-&u jg*i> 

A£ 8%tC&Si5lC»l^., X^y-;VS:2teSiD^-. 
-80 , CT15^fflMV»fc. ^^15,OO0IUte/i>. 10#Rrj4 
"C©^^. «tK^20M 1 ©*lCt^bfco ^©fgffC 
fa 1 u g©DNA»rM-*tlHlit2^nfc„ 
[0 0 4 9] (4) PCRTiglB3n;fcDNA©#SjgJg 

±gB© P C R T^*®;* ftfc DNA Krfr^B T G Jtg^© 
— g?-r**a>£'5a>£«ig-f-5;fcs&K:, ^©DNAffifM- 
0.4a gSffl^T^-f r-v— ^r>X£fTfct>&. -t 
©^j*KTiHIC^-rt>©T?. S^— 4r>X©^5-f V— U 50 



PCRCffl l^fcfui£©#l <^fc. 

[00 503 -*PHS- 
1. DNAv— i^^^ifmum : S*WI'«dideoxy 

feSrffl^fc. *SUSB *t©->-#X>Xffl*y hTJfe 
SSequenase 11 (version 2.0) Sr^EfflUfc. 

[0 0 5 13 2. ->— *X>v- >>f<Dlt$><D'7 v -f7— 
©;g!SJ : P CRKJSCfflUfcpriner #1 *2 pmolfflig 
U T4 Kinase (T0Y0B0) T?5' *fiS& [ 32 P] T-ggfcb 
(tkfi§143000Cl/nmol © [r- iS P] ATP£fflV> 
fc) . tflSbfc:/^ v— i>6IS&3rA5A6^ & 
H/T7U-© [r-"P] ATPSSSSV^ 

[0 0 5 2] 3. is— ^X>XKJSiK (3.25u 1 4") : S 
equenase Kit <&.H3 UTT 4 *©^jl — t/fc^-G, A, 

[0 0 5 33 2.5 « 1 G,A,T,C, ternination nix 
0. 38y 1 5 Xbuffer 
0.22y 1 

0. 15/i 1 

1. 0.4/t g©*ii|iU&DNAi:2 pmol© P 3 P] t£l£ 
Lt^-fT-— &12m 1 ©TEfc»j&»U 95"C-P5irra 

[0 0 5 43 2. EffelCd) ©igj££ 2.8/ilf-3 4* 

<D^^—rfizmr). 3.25/1 1 ©=&->— ^x>xs*sjs* 

Jn^.T37'C-riO^W'f >+i^— Mfc. 4al©M*S 
f^lh^SiDA, 75-80^-7 2#Mim5&Lfc&->-^X> 
X^)^*i!)Lfc„ 

[0 0 5 5] ^< r-->— ' ir>X©ilsm» Clffl»rM-ir 
BTG©75y^EfU© 129Se©n>J>^6 149#@ 
© T X^t 5 ^ > * T?© T 5 7 KB3?US; 3 - Hf -SifiSBa 

©-IStiis^nfco 



0.1M DTT 
Sequenase 
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13 

[0 0 5 6] <5) PCR-CiglBSnfcDNAgfJfOpU 

C19 ^w?i?a—->-y 

CRTi#li3n;fcDNABrH- ; £plIC19 ©SmaltM 

Blunting kit (SfiiS) Sffl^TTEOi'SIIff&o 
&. 

[0 0 5 7] 1. SJDMfa-^CKTOKMS 

4iS9tf 1 Cl/fc. 
[0 0 5 8] DNABftK" 8«l(0.4«g) 
lOXbuffer 1 (i 1 

2. DNA5|5*g©7— — U >^£B50£:«>. 70 < CT5# 

[ 0 0 5 9] 3. T4 DNA polymerase £ 1 /* 1 Ju;SU If 

[0 0 6 03 4. 37"C-e 5 frfflffiiSL-fc. 
, [0 0 6 1] 5. DNA dilution buffer 1 U 

g DNA/50/i 1 iCfc^SlCilP*., ^fyi'XtfiU 



i4 



10 



* [0 0 6 2] f|Sn;fcDNA»Tfi-£ pUC19£SmaITMS!J8r 
bfcfeOt, 51" y— v'a XfcfT&l/i. AiSDH5a 
S, 5 -7D€-1 -?dq-3 — {>VV)V- 0-D 
-#5^r-v-K (X-gal) JkZf-f V Mib— /3 — D — 
^^-^r^^ r-->F (IPTG) #ffiT"C^mej©L.fc. 7> 

^nfcDNABrM-^Smal-y-'f Mca^^nfc^XS 

k& puc 19 btg t,^m-y&rfo)mmzmmviiL. 

[0 0 6 3] P CR-vmrnZtircDN AWtR-COZ 

tbT. DNA->- ir>X&fft3i-Djt. DNA-> — ■ir> 
X«7-deaza dGTPtfcfi&CDS'— • Jr*— X^r-y h (USB 

[0 06 4] 
[St 14] 



TCCGTGATGA ACAGGGCCCT GGAGAACGCC CACGACGAGA GCGCTTACCT CGACAACCTC 
AAGAAGGAAC TGGCGAACGG CAACGACGCC CTGCGCAACG AGGACGCCCG TTCCCCGTTC 
TACTCGGCGC TGCGGAACAC GCCGTCCTTT AAGGAGCGGA ACGGAGGCAA TCACGACCCG 
TCCAGGATGA AGGCCGTCAT CTACTCGAAG CACTTCTGGA GCGGCCAGGA CCGGTCGAGT 
TCGGCCGACA AGAGGAAGTA CGGCGACCCG GACGCTTTCC GCCCGGCCCC CGGGACCGGC 
CTGGTCGACA TGTCGAGGGA CAGGAACATT CCGCGCAGCC CCACCAGCCC CGGTGAGGGA 
TTCGTCAATT TCGACTACGG CTGGTTCGGC GCCCAGACGG AAGCGGACGC CGACAAGACC 
GTCTGGACCC ACGGAAATCA CTATCACGCG CCCAATGGCA GCCTTGGTGC CATGCATGTA 
TACGAGAGCA AGTTCCGCAA CTGGTCCGAA GGTTACTCCG ACTTCGACCG CGGAGCCTAT 
GTGATCACCT TCATCCCCAA GAGC 



(6) 

1. Streptoverticillinn sp. SS-fe&D N A <Dr$>ifrifrM 
' Sfe&#DNA 24 /i g, BaBHI lOXbuffer (T0Y0B010X 
High buffer ) 60m 1 \zWm^MXToi&\ 594 m 1 t 

[0 0 6 5] • 37-CT?5»F^^L,fc. 

[0 0 6 6] • BatnHl (T0Y0B0S) £ 6u 1 MX., W&> 

[0 0 6 7] • 65^, i5& m&Mmv. mm&Ziigis 

[0 0 6 8] 2. ^D— (STRATAGENEgfEMBL3 CLO 

NING KIT figffl) 
i) ligation 

• ±!BDNAgB##«<fe25tf 1 SrX^y-JPifcJgU 
2.5« 1 ©TEfcJg&bfc,, 

[0 0 6 9] - 1.0 n 1 ENBL3 predigested arms (1 
ffg/jil), 0. 5ft 1 lOxligationbuffer, 0.5^1 
lOmM AIP(pH 7.5), 0.5n I T4 DNA ligase(8 units/ 



ul 1 , Boehringer Mannheim SS) SSD/ti 



[0 07 0] 10X I igat ion buffer 
500nM Tris-ECl, pH 7.5 
70iM MgCl> 
1(M DTT 

ii) Packaging (STRATAGBNBSGIGAPACK II GOLD PACKA 
GING EXTRACTS) 

1. ®afi©fflHii&Sr-70 , C©7'J— If-rt^F^-fT 

[0071] 2. mBmmti&zsi-v&is/ 
40 MBmtu®>zmit>iZo 

[0 0 7 2] 3. J^i(S/BS^tttrJife»C±|HDNA^4 

i a.6u g-^W) &mx.%L±.\zm*7t. 
[0 073] 4. DNA^tsm^ymmi&mmzm^ 

■frlZ&ffi&tlAmSu 1 SrJn^fc. 
[0 0 7 4] 5. ?a£tT^^J;'5lc^L-a<ig-&U 
it. 

[0 0 7 5] 6. 4,000 gT?5ft>Wjg<£AU rt#^±T 

[0 0 7 6] 7. Stl (22"C) 1!2mffl<>*3-'<-b 
50 VTz. 
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[0 0 7 7] 8. 7r— S*?frfUBAs/ Vy — 500w. 1 S 

[0 0 7 8] 9. ^na>Jx^A20M 1 &Jn;L 8>*>t::*S 
10. 4,000 g-C5f}>^i>U, T^UXSitK 

[0 0 7 9] 11. ±*fS&J&4 , CT##L;fc. 

[0 0 8 0] 7r-yffiRffi;'!7 7T- (11 
5.8 g NaCl 
2. 0 g MgSOi 
50ml lM Tris-HCl, pH7.5 
5ml 2% gelatin 
autoclave 
ill) plating 

1. *B§gP2392 STBigifet;:l£«L?fc„ 
"[008 1] P2392 ©tMKfihsd R514(rk-, mk+) sup E 
44, sup F58, lacYl ,orA(lac IZY), gal K2, gal T2 
-2, met Bl, trp R55, (P2). S;fcTB«M8©ifij£«, 5g 
/ 1 NaCl,-10g/l Bactotryptonetfifc*. 
[0 0 8 2] 2. P2392 &TB^Sfi*-C37'C-eSS^# 

[0 0 8 3] 3. ODeoo =0.5 S#Sj8<fr#8i(l, 
lOOg, 15#ra, &ffl t:<tDl*T, lOmM MgS0< i~ 

oD 6( .o =0.5 ttez&vizsmvtt* 

[0 0 84] 4. (ii)-ll ©±rt£4>S;ftnA, 37"C15^ 

m-i >+i^- h Lit. 

[0 0 8 5] 5. »ed^U«)^LT*&fc«)T*V>fc 
top agarose (NaCl 5g/ 1 , MgS0 4 • ft 0 2g/ 1 , Ye 
ast Extract 5g/ 1 , NZ Amine 10g/ 1 , Agarose 0.7 
«) 8nliJl'&U NZY:7V-F±fcSBL&. (NZY 

:7>— F:NaCl 5g/l, MgS0< • ft 0 2g/l, Y 
east Ext 5g/ 1 , NZ Anine 10g/],Agar 15g 
/I) . 

[0 0 8 6] 6. SrCTlSft-f >=^a.^— h L-fc. 

[0 0 8 7] 3.0X10* -Y ^'O^F^n 

->«fc 0 ft« ^7 »J *-aWI*T*]fc. 

[0 0 8 8] (7) BTG3te^©X^U— ->tf 

(6) •C#enr:7'f?7'J- Sffll^TBTGitG^© 
^D-->y^fTfe^&. (6) -(iii)fc7RLfc*j* 

ofc. — «637t:T**a, ^7— ^SJg(K*-&, 77- 
[0 0 8 9] 1. 7V-Y&4°C\Z3mm&^*L. 

[0090] 2. yu-hmm iVvfr^u-^ 

DWD-X7^M- (S « S)) „ 
[0 0 9 1] 3. -E-®**#j2#fH];Sfe{SL-;fc„ 
[0 0 9 2] 4. ^ r-O-feJVD — ^7^W- 

U 0.5M NaOH-1.5M NaCl ICl»K§L-fc„ 
[0 0 9 3] 5. — r-D-fe;Pa— X7^fM- Si. 5M Na 



(9) ti¥5-1 9988 3 

16 

C1-1M Tris-HCl (pH7.5) (C5^KgLfc. 
[0 0 9 4] 6. rhDt)l'a-X7-fM-S 2XSSC 
(1XSSC =0.15M NaCl 0. 015M Na-Citrate, pH7.0){C3 
OfMRKl/fc. 

[0 0 9 5] 7. 3MMnm±'V— Fn-fe^D — X£® 
lELfco 

[0 0 9 6] 8. 3 MMnjBEfCJi^*., 80t:T?2^rraBak 
ingSrff-^fc. 

[0 0 9 7] U7t^ >ySff^ofc^, pDC 19 BTGO 
10 EcoRl, Hindlll T#^LT#e>n-5650 bp©75^ 

/W ^U^-f -If— S'a >Sff^:-ofc. C©EcoRI, Hind 
111 T»^L,T#^n5650bpC07 7^^>Ma, PC 

fc. 77^>b©» P©^«VJl^^< ADNA 
SB-fey F Sffl^Tfrfcofco 7V— 7 

©JtJSttte 3X10 8 cpm/u g-DNA-T?<fe^fc„ M7*U^ 
-f "if— > 3 >©&fM£KT©S D*C2fer?fc. 
[0 0 9 8] ^WW^U^-g-v-a^ : /W^/ijy 
£7 -f-ti— v-a >8£}i£ (50%Jj^;l'ATS Fx lXDenhardt' 
s(0.02X BSA, 0.02X Ficoll, 0.02* # U fcf-jUfn'J F 
» , 0.1SSDS , 50mM>J >Sth'JCA;ty77- (pH 
6.5) , 200/zg//x lfit^fiiDNA) «f42t, 
18*-1'>*n.^-hL,&. 

[0 0 9 9] A-f^U^-f-if-^3> : /W^Uy-Tif 
— ->3>-*gi£#T?, T'D— !7*$g&£2ng/iDl£LT, 42 

[0 1 0 0] Sfe * 
1. 2XSSC, 0.1% SDS 5iJ-X3|5I, 
30 2. 1XSSC, 0. IX SDS l^Wx 2 0, 68"C 

Sfe#&^ Fd-feJl-n— X7j)Vp— SS&U 2— F5 

[0 10 1] 6t-h©-a©Sf^^ «>«>(C*54 75"|H©^ 

X£ 'J-->^ . d©«g*16<HcD3Sl.v>^;PS^-r 
^D — >S#&. iin&O^n— >S>'>^;i-y5— ^ 

tUT^-5&se»ir> cm^i6<a(D^D— xcoviTHt 

40 [0 10 2] (8) ^D->DNACO«ig»W 

% t> iXtz. 6 <D t> n — > © D N A C5« S IS^ ^ «> 
t-- 6-pK>^D->,tDDNASiiSbfco DNACDi 
M^ta "Molecular, Cloning, a laboratory manual 2n 
d Edition " iCtSoTfT^ofco 

[0 10 3] irW^lcLTf^eftfcDNAjJ^Sf^gi 
Sg BamHI, Sphl, Ncol, Bglll, Kpnl (HTnt>T0Y0B 

o) &%^Tfflmmmm®&ftmisrz. -e-©^, 

50 [0 10 4] JfclCs ^-n^ncMKB^TD N A S«0IR 
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17 18 

tC@?£U $feCBTG3iCT©X^'J-^>^fflV»fc #S*i;fcJ£gi|te&#«k9, pTV118Nt;:NcoI 3. 6kbp 8rJt 
!^*ffl^T-th-tf>/W>"J^-1'if-5'3 >&frfc a-=. >^tlfc^vX5 H PTV118 NcoI&# 

X^O — n>^T*fflV>fc^fl=il^i;tbfc < , [0 10 7] (10) BTGilg ; PODNA->-ar>x 

[0 10 5] ^Q-^CA'f^U^Xl/T #etlfcpTV118 Ncol &mM£VX, DNA->-y>X 

^^->y^&^^-5a>KV<>^±©NcoI 3.6kbp ©r)f Srfffc^fc. (4) ©3BT?l»e8Ufc^t 

hftifiiT. ^<tt>BTG i£©:£i£&m>fc. &£l^^TteiKJSia&£48t;,»: 

[0 10 6] (9) Ncol 3.6kbp mftW)-?? P— 20 KHiS^^SSB (Single Stranded DNA Binding Prot 
If ein;T0Y0B0) 

Ncol 3.6kbp Wr^f^XS. YXcWZ D-=.> [0 10 8] TIB©® 6^fc*66nfctSiajiJ^t 

i/-rsritL&. #6nft77-y?D->©DNA (E?!l#*t3) . 

. SNcoIT?SJ#rU 3.6kbp©DNA»fM-S:<SlSll^7J»a— [0 10 9] 

XSffl^riiliRLto £©Ncoief)V£\ ^5X5 H pTV [gl 5] 

118N (SJgjg) &NcoI-e«)»fL.^;DNAt9'f y— * 

^ 6 & 

TGCGCCGACG CGTACGCAAT CCGGCTTCAI CGCCACCTGC riCCGCACCG CCCCCTTCAA 

1 

CGATGTTCCA CGACAAAG6A GTTGCAGGTT TCCATGCGCT ATACGCCGGA GGCTCTCGTC 
TTCGCCACTA TGAGTGCGGT TTATGCACCG CCGGATTCAT GCCGTCGGCC GGCGAGGCCG 
CCGCCGACAA TGGCGCGGGG GAAGAGACGA AGTCCTACGC CGAAACCTAC CGCCTCACGG 
CGGATGACGT CGCGACATCA ACGCGCTCAA CGAAGCGCTC CGGCCGCTTC GAGCGCCGGC 
CCGTCGTTCC GGGCCCCCGA CTCCGACGAC AGGGTCACCC CTCCCGCCGA GCCGCTCGAC 
AGGATCCCCG ACCCGTACCG TCCCTCGTAC GGCAGGGCCG AGACGGTCGT CAACAACTAC 
ATACGCMGT GGCAGCAGGT CTACAGCCAC CGCGACGGCA GGAAGCAGCA GATGACCGAG 
GAGCAACGGG AGTGGCTGTC CTACGGCTGC GTCGGTGTCA CCTGGGTCAA TTCGGGTCAG 
TACCCCACGA ACAGACTGGC CnCGCGTCC TTCGACGAGG ACAGGTTCAA GAACGAGCTG 
AAGAACGGCA GGCCCCGGTC CGGCGAGACG CGGGCGGAGT TCGAGGGCCG CGTCGCGAAG 



GAGAGCTTTG ATGAAGAGAA GGGGTTCCAG CGGGCGCGTG AGGTGGCGTC CGTGATGAAC 
AGGGCCCTGG AGAACGCCCA CGACGAGAGC GCTTACCTCG ACAACCTCAA GAAGGAACTG 
GCGAACGGCA ACGACGCCCT GCGCAACGAG GACGCCCGTT CCCCGTTCTA CTCGGCGCTG 
CGGAACACGC CGTCCTTTAA GGAGCGGAAC GGAGGCAATC ACGACCCGTC CAGGATGAAG 
GCCGTCATCT ACTCGAAGCA CTTCTGGAGC GGCCAGGACC GGTCGAGTTC GGCCGACAAG 
AGGAAGTACG GCGACCCGGA CGCTTTCCGC CCGGCCCCCG GGACCGGCCT GGTCGACATG 
TCGAGGGACA GGAACATTCC GCGCAGCCCC ACCAGCCCCG GTGAGGGATT CGTCAATTTC 
GACTACGGCT GGTTCGGCGC CCAGACGGAA GOGGACGCCG ACAAGACCGT CTGGACCCAC 
GGAAATCACT ATCACGCGCC CAATGGCAGC CTTGGTGCCA TGCATGTATA CGAGAGCAAG 
TTCCGCAACT GGTCCGAAGG TTACTCCGAC TTCGACCGCG GAGCCTATGT GATCACCTTC 

1218 

AICCCCAAGA GCTCCAACAC CGCCCCCCAC AAGGTAAAC C AGCCCTCGCC GTGATGTCAG 
CC 

tmizznit. -t©a*B, (a) i(*©8ib±ssi'x ^.mzm a>^u»-v. ^if+frmmm®&m&&rD ■. t 

4 >*fyv- Mtz<o®:m£.0Tm>*>1&3i2> [0 110] Sfc, 3' *ffi3©l2l9&»r«Xhu/^nH 

n«; (b) ltt©ATG©13b±SStrlJA^WaSD >*t?|pftbT*5t) BTG0Cjfc«1216&©:/a V 

63?U(5' - AAAGGAG— 3' ) ^fiTS ; (c) 1 <i© 50 A6n-5. &g£?*J«J: O^ftSn^-^U-r-f > 
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(11) W5-1 998 83 

19 20 
?yV-J±-V. 7= /K^-^r>XT?^*enfcBTG *X*£©DNA-&j£*8 380A£fflUT3fcX#7'Sy'f hi* 

£>. L&^t, ^C-C^&nfcBTGJifi^F©^-- [0 113] ««E©DNA^1>DNAlliiiiZ)M 

*ofc^3gIdM^75®©T3/K^#JDLfc«itS:to 40ifiggg?t;:b;fc. ij-f, M§&EBTGte 33175 
TV^ri:*tt>*^fc„ fin*,, 993*gS»MG^il>^:< fb&gT?**. *fc 

fo 1 1 1] gasm : BTGie?oft^ 2Mtfc^s h^ifa*&tJiftg;&<£&-5©T-€-© 

B T G jfifrtpcpgtihofife 2fg©DNASr-&J*t-5iK-^&-5o SglStCtt^jhn K 

iffij£©*0<. ga^^lCJ^o^BTGCD^rTsy^SB^J* ><Z5^A^. &mK<om&<Dlzlb<DMmW*m%mQL*> 
title, BTGffleTDNASrKffl-bfc. -^©|£, *B§ 10 <&®&fc&. 27#^gT?-&ffl-54;£©D N A@££-|£b 

K >W$m& (Ikemura, T. andOzekl.H., It. Sfc^XS Y\zM2yi2ihjtZb.Z.?>~C mmgMO 

Cold Spring Harbor Symp.Quant. Biol., 47, 1087(19 &Sa*&S;fc©^«g§lK:^ffi^J©ft^J&ifT7&;t-5:g:S 
83)) £#(8 U S77^>h (1)~(5) COP (#3200 bp) KtttfTT^XS H»Cffl*iitf*3&»fiM^U 

jS©DNA^ICtt^7 7^>l>r-0!>«^ai!S^-ri-SNfJC ^-TH, 

ffl^S#JKB*3li©^gM££6iBbfc. [0 114] bfcA^-pTJSfe^-^-^S — SIC8MT5 

C0 112] ©"*?«&:<. Ift200.bp f:? 5 -Z><D7u-y ZlZftttTm® 

• ki 6i <D7 : ??*>b<z)M&&fft3i^ ■zrZLv&mm&iv&m 

(1) 5' -AATTC GTTAACA - 3' &fttevTfr£,±#&mmtZ>Z.ii\Zl,rz. 

3'- G* CAATTGTTCGA- 5' [0 115] BTGifef (-&fifcg!) ©«j% 

8,0,1 20 *-T> 5^Ci-/i7{z«-^&«P'7^>h (»200 bp) 

(2) 5' -AATTCGTTAAC TCTAGAA -3' ©SSSSSffftofc. {fc#*-&j£lr i^Tf f,n5*U :*X 

3'- GCAATTG AGATCTTTCGA- 5' ^ l^?- K© 5 ' 5feJBfcttU >K**OViTt^Vs«DT, 

(3) 5' -AATTCTCTAGA AGATCTA -3' <-3^IJS:. -tOS, &77^>h05' itatffi 

3'- GAGATCT TCTAGATTCGA- 5' itSDNAfO'J >Kfb»*li^ICffJ5:^fc. 

imi n»i uiiiiiiiiii [0 116] 

(4) 5' -AATTCAGATCT CCATGGA - 3' 

3' - GTCTAGA GGTACCTTCGA- 5' 

Ittll mil leal Distill 

(5) 5' -AATTCCCATGG- -A -3' 30 

3' - GGGTACC TTCGA- 5' 

Soli leal E I > d 1 1 1 

U ^X £ HlOOpmole 
Mcf) 7.5m 1 

lOx rty7r— * In 1 

lOnM ATP lM 1 

* U X ^ l^*?- F*^— K (SSJ§) 0. 5« 1 v H 

10 m 1 

* lQirtyyy— 

650nM Tris-HCI(pH7.6) 
lOOrtt IfeCb 

150BM -^tXK h-^ 
lOmM X^5>>> 

JLiEifflj5fe?£Xs"<>HJl/79 1 3.-^ , {CAn. 37t:, ll§ T^©itg£TtfT7^— U ^Sfr&o fc. -£-©& 
WSiSSitfc^, 3^rM^»t«tr)BE^S^$-Q-fc. 22t©DNA (20;i 1 ) ©Rf-5 L£'J#- 

i) , 9ox;e>mm't>\z3ftfflMn*i$>ii> aaicsrcs [0117] 

DNA22* 20 u 1 

150mM SJ^XW 1 — ;KDTT) 2 //. 1 
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±mmtfi$:x.y'<>\i)\,y3Fn.—7\z\n. let;, 3o# 

(h-PMSu. 1 ) , Dtf— tf 0.5m 1 

;i^£igiKL;fc. 

[0 118] C5bTteDNA77^>h (1)~ 
(5) ©5' jfcSgfcfaEcoRI ^ggffi, 3' ^IdlSHind 

©U >BHb£fT&o&«, EcoRIt 
Hiodlll TMail/rc^^SH PDC18 (Yanisch-Pe 
rron, C.S?, Gene, 33, 103(1985)) tJg-&U *7-i¥— 
.&a>*?>h &mm) £ffl^T16"C. 1 

[0 119] &!~£©&fl-&!fe£;*d^lt JM109 flc (re 
cAl,A]acpro, endAl, gryA96, thi-1, hsdR17, supE4 
4,relAl, A" , (F' traD36,proAB, lad « Z AM15)) 

[0 12 0] B.coli JM109««pOC ^7X5 KDNA 

fr&SIKI::, DNA^rj^/S-rsiacZa^g 1 
H t JM109F' ten— H^n-SlacZ AM15tJC 0 - 13 

«fgfr*n«cT?&s. am. iptg wv/o^ 

-/3-D-^^9i' r-fcf^/^K) tX-GaI(5-^ 
-^DD-3 — f >H— ;U-/3-D-#9# h 
S'F) S-&t?«flfiT?^7X5 FpDC18 £«*rr* JM109 

tl/TffiSt5iS>, ^*DNA»rM-***fA5nfc»mA 
^5X5 F£#J$-r& JM109 mSB-U?# his?— 

[0 12 1] ^K-^o&firorm 7*7XS 
K*W«U fBDNAi/- ^x^v^Sfrfcv* (Sa 
nger.F. 5, J.Mol.Biol., 143, 161(1980)), JPASn 
&#77^> hatgfff-bfcS t> ©IE L l^SBH^J&W 

[0 12 2] 3 Sic, £(&JI8#Sj§|gia&&£*>*iV>T=& 

[0 12 3] tf77^>h (2)t(3) ©&*£«. pU 

ci8 ©7>^>u>tf&fie^w»c?¥ft-rsscai&f£gB 

&£*!JfflbT, 77^>h (2)Rr/(3) SScaltXbal 
-C#J#r&. BTGJg^?&-&tJScaI -XbalgrM-^ffl^T 
frfcofc. Sfc7 7^>h(4) t(5) 
77^>h (4)ifttf(5) £ScaI£NcoITisg»rgL BT 
Gite^Sr&tfScal • Ncol^>V<£fflV>TfT&o;fc. $ S 
\Z 7 9 ^ > h (2) (3) (4) (5) ©^^Bl^^fC 77^> 



24. 5 « 1 

h (2) (3)&"&#&tf (4) (5)m-&#:&ScaIi: BglIITM8l$r 
BTGjte^fc^tfScal - Bgl IHgrK-£ffiV>Tfr& 

[0 12 4] g^lC, 77W>K1) © EcoRI -Hpal 
Btfrt7 7^ > h (2) (3) (4) (5) ©36-&#©HpaI • Hind 
HI »fM-**&*»i;» EcoRIiHindlll -ct»»r4!&aL& 
i0 7C)KSfflii5^31^^^^-pIN-III-oiipA2 (Ghrayeb, 
I.*, EMBO J.,_3, 2437(1984)) tjl-&b, J-iV— is 
B h£ffl^T, 16'C30#IBg|£&£:SfTJarp&. 

<*CtJ:09?g^fe*7v^® J A221 » (hsdM* , trpE5, 1 
euB6, lacT, recA/F' , lad 0 , lac* .pro' )(Nakamur 
a.K. J.Mol.Appl.Genet., _1, 289 (1982)) Kg A U 

BTGjlGrP <*91 kb) tf*;EL<»A2njfcr<t£ffll^ 
Ufc. £5lxT#6tt&BTG©56^;8-tB^:5'-£p0 
MPA-BTG iBf^, »ASnfc-fb^-&^BTGjt&?© 
a> :£gffiJ*l£ff!23lt;:^L;fc. 

[0 12 5] fc43, ^©^tftJ-eJB^Ti^XS FpIN- 
iii -ompA2 li^HicAIU^^w^roynt-^ 
-ClPP' ) , Rtf?^ h-X*^D>'ffl7*Dt-i'- 1 
(lac'°) , Xmn<DiM/k*>KirQm>MD*s 

i p TG<Dmm\z& *)mmwmm>i<n, 
s«iH^U7 , 77:Ai:ii3n5. ^n^-ri'-y-^^-f 

A tC#fi^«-T -5 C t iflm& £ *1T V> -5 (Ikemura, H. 
30 fs, I. Biol. Chen., 262 , 7859(1987), Hslung,H.M. 

Bio/Technology, _4, 991(1986) HE) . BT G^ 

3 y^fedoshland.D. 6, Cell. 20, 749 (1980) ) 

y 77XA1»©^ >;^Si&affi U> «i 
^ft®> Sl-f*>$«i'n'7h ; y77^, yjl'SjaR 

ichpl cmo&mit&m^&ant&m^mz j; off s 

[0 1 2 63 •&J*b&BTGJt'&?©»iSIC^^ 
57*7XSHiLTB, pIN-IH-ompAlClB&'rx ffi©5B 

[0 12 7] ^jS^9 3 : BTGfigf (-&^) ©^l@ 

#^^liBTG^t^=£iB*.JX^^^■5X5 KpOMPA-BTG 
S:«^-rS7Cal® JA221» (PERM P-11745 ) *7>tf 
-> U >50 u g /ml M9 7JU*3 y K^Sfi-C37'C, 2 

NfWiiS«^, ^aSS23 < CtCT^ IPTG£lnM£ 
U Z> J: 3 SiD ^ S IC 4 K23t:T^ L-fc. 
d ©«r^«e50nl J; M#£20ftS v 

50 a. — t? d— X> lOmM Tris-BCl (pH7. 5) 2. 5mllC!KiSU 
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0. 5M EDTA(pH8.0) 0.125ml £gxjin&, 30#Ha** \zWiW 
VTz. 12000 rpm , 10#|fflj§,DU JtgtSflcS^RI 

M#lB#€:3$®;!K3nill;:SS«U 30i>ra**lcKM 
Lfc. 12000 rpm, 10»KS8j£?U ±Jg£«#£#gtL 

^lrd*l^©±g*fii£-&t)-&T38000 rpm , 60#fS 

[0128] ■£e>\zwtem&\tm&*3mi\zm&&, m 

(200W, 5#) SfTJfttV MJBJma-iUfc. 
[0 12 9] £■!!#© B T GgteQjgfc 
l)SSL.fc=&iIi# (Jg^±tg. ^'J^5XA, fflB§St) © 
BTGSH4£fc r-*D+1J-A^ffi{r<fcOS!l^Lfc. 
[0 13 0] Wfe?mn&*m\Z\-Z. J.Blol.Chem. 241 
5518(1966) lcSK©Folk and Cole ©y&ft (Colorlne 
.,tric hydroxamate Procefure) {CipCTfr/feofc. "t"fc 

=y> (CBZ -gin -gly ) ttHD+->;P7S>£M 

tetL-TJgfSa-fr, 525 nm©KJK£iSS£U fcFD^-y- 
[0 13 1] <3HM»HK> 

o.mhu xmmmmm g>h 6. o) 

0. lMtHn*->Jl/T3> 
0. 05M Wtflfoi'*?!*. 

o. oim mmif)V^^> 

0.03M CBZ-gln-gly (ilftf® 
t*&B 

3N mm. i^ 

l2%-HJ2mngm l^ 

5% FeCls -6& 0(0.1N-HClfc^)S) 1& 

6W (»^J«) © 0.4mlJC|«iSA 0.4inli[]*Ti§-&U 

37"CT> 10#iaEjS&, aiilB 0.4iDlS:JnATE^± 

£&«g#:©Jgj*£fT& 525 nmco&^&agjtb 

fc. 

[0 13 2]Mltl/T, f&*:&-i!il:1tmmm& 

5 ym-r-^J k Fn*1*A&&fflV>Tl£g«§!£ftu£ 

li>W»ciT-f ^D^©t Fn*i?-A&£&i£-r 
S»3gfgtt£l$(fcfcLfc. 

[0133] «T»c-e©ii)^ije*&^-r. 

[YEMEigtfl+ 0. 5 5gyj-» + 



2/ 



50 



40 



10 



[0 13 4] 
[*1 7] 

tS » I PTG BTGfttt 

(nflO (O/rngSS) 

#3thfiS - 0 

1 0.036 

■^UT^XA - 0 

1 0. Z2 

m m s - o 

[0 13 5] BTGlfi?IW4fil/TVi5 
21 1 S:filK-r-5fci?)JtStB TG *fflViT^-y-^T^»b 
fcjRBTGti#:t<fcS^iX^> • ^P»;7-f>^, 
^^^-ttCDVectastaln ABC kl t&ffll^Tfr&ofc. 

[0 13 6] fip-fe, #H^eo^>yt^ 0.5/z l-f-O 
SSDS-^UTi' U;i/T3 H^;Pm§t»l!ilC35Ht, & 
W&oifiX'&^y-JVy (Immobilon ; 5 U #780 \Z 

fcifg£-£-a-;fc. -e©^ ^tM^BTGiatt (*i#:flS64 
te©fc©£1000<&;?£§RU&> ICt-S^iX^^yn-y^ 

It. 

[0 1 3 7] -€-©i(e^ £TF©1, 3, 5Rtf7©l^- 

n©I PTGjSiBB^-CfeSiBTGgi^iroSlS^-r 
*>Ai?Siat. sBSBTGtl^— frT-mv&WlZ&tlii-? 

[0 13 8] l : SHBTG <n>hD-;i/) 

2 : (I PTGmmsa) 

3 : f^± (I PTG ImMgxilU) 

4 : ^'J^5XA (1 PTGtt^iD) 

5 : RJi (I PTG lmMgsJn) 

7 : m± (1 PTG lmM^im) 

^36084 : BTG&fe^ OiMm.) V>fflm~VQ¥Zm 

(1) ^7X5 (pIJ 702 ) ©Sift 

pll 702 f^fStreptomyces lividans 3131 (ATCC 3528 

7) &&rFcommitPv3 ox:, 2 Bwesbfc. 

[0 13 9] 



50/z g/m\ttZ.bU-7Y>] 



0. 3% •f-Xh-J^ 

0. 5% *<7h> 

0 . 3 % TJ1/ h • 

0. 1% ififlSV^j/^A 

1. 0% ^n-X 

3 4. 0* -y-y^n— X 
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0. 5% 
0. 1% 
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2,ooo g , 4-c. i o&m) u nznitit® mm 

£50mM tris-HCl(pH 8. 0)-5mM EDTA-50mM NaCl"eifc#l/ 

fc. &>t>ftm (i,3oo g. 5#m) \z& 

0%*>WtWfo$:50iiM Tris-HCl(pH 8.0)-10mM EDTA-25 
* Sucrose (£TF ITB-Sucrosej tV^p. ) 1 OmliCJg 
SL-fc. <*JC3 Omg/mlO'Jl/^-A (->^V) 10 
TE-Sucrose 2m!RCX 0. 25M EDTA 4ml£i0*., Z\tl& 3 

20J5SDS 2ml*i0A^^K5M NaCl 5m] £jbnAg 

C jg^IB (100,000 g, 4*0, 4 
t>tlfc±ffiiz 3 0 %#'JXfl/>^U n-;i,6000«:J&j8 
0%fZteZ>£5\ZlXiX., 0-C-P4. 5^fH-f>^n. 
^-M/fc. 3S^« (900 g. 4*C, 5# 

H) U £fci®£10inM Tris-HCl (pH 8. 0>-lmM EDTA-50EM 
NaCUCgf^bfe. ^LT, :|Hb-fc>'9A16.8gRtf 1 0 2? 

F£10mM Tris-HCl 

(pH 8.0)-lmM EDTA (£TF TTEj ) fciSi^L- 

USSUfc^fKl. 2ml SiD*.. &<fr#gi (1,300 g, g 
1 54>W) 8lii&BtD»V>fc«. J&fo&m 

(230,000 g, 2 0t, 12W) Sffftofc. S<L> 
MiHtTl?^7^5 HDNMSffc. 

ofc. #e.nfct>©ti, TET?4t, 1 l&S*r£fTfc:^ 

•^V7S.)V7)l>U—)V-T!2mi&\&\stt.9!.\Z. 1/10 
sgfi© 3 MSSt r- U A (pH 5. 2) jgSci 2 fgsgBO" 
x^y— Jl/SJJD^ - 8 012^3 0»H9fbfc. -€"CD 

ji^si (i2, ooo g, 4"c, 1 5&m) iz£K> ticm 
7 ossify -;i/-estit>U &g|;*-t** 

TES[N-Tris(hydroxymethyl) nethyl 
-2-aminoe thane sul phonic acid] 

BSK* 'J £A 
igft^l^A 
Trace eleneot solution 

ic i o omi pmmi&m e> 1 misnAfcc 

[0 14 4] [Trace element solution] 
&i£M.m 4 Omg 

2 0 Omg 

WcW,— m 1 Omg 

ffi<KV>^> 1 Omg 50 



5 Omg/ml^sf-Xr-l^r-^jgJK 

(->^-7 : 2?^9=-Jl/X^**->KSS® /I (pH7. 0) 

^STE 2 0 0 u 1 K**»bfc. 



fcDNASte, *91 0 /igT^fc. 

[O 1 4 0] (2) 
pIJ702-g-^TStreptomyces lividans 3131&Y EMEJgift 
-C3 0*C. 7B^SilLfc. 
[0 14 1] ggi«SYEME@«T10 ! ~1 

0 s fgfcfc&u ■en-^nro^ffi* 100 u i-Tzjy 

EMES^Si (YEME«iKl. 5 %m?i&m%.?t 
TV- hSS^J&tt) 5tttC*Vifc. fLT3 OC. ljS 
WigHL-fc. Jgitg. RepIiPlate 1 " Colony Transfer P 
ad (SiBjg) 2 0 0/ig/uimh^H>' 

S:^JfyEMESX«ai;l/yUdr'fy3>U 3 0 

>^§14»lftS Streptonyces lividans 3131-TS £ 

[0 14 2] (3) Streptonyces lividans 3131-TS T 

(2) -e#^nfcStreptomyces lividans 3131-TS 
EMEdi+0. 5 96{fV-»~C3 0*0, 2Bra«f^b 

fc. mm®. 2 o oni£&£>#si (i,3oo g, mm.. 1 o 

U *§&nfcli#:i£0.35M-y-s>;*JO-X7 2nllZ 
#ctc, ^©ISStRSS^K (1,300 g. ^ 
iS, 10#IM) U ^^liDg/ml©'^./^— A (->i/ 

v) te-gtspmrnm (tib) 6 omucraBsiu ens 

3 0*0, 2. 5H?m-f >+o.^->Lfc. -Y>*j.^— 

ne>tiitmm&&<ij4m (1,300 g, ^a. 10 

[0 14 3] 



5. 7 3 g 

1 0 3g 

2. 0 3 g 
0. 5 g 

3. 6 8 g 

2ml /\ (pH 7.4) 

IHlBJK^-r-U^A 1 Omg 

^)^>m.7>=e=.^K 1 Omg /l 

(4) tkmmz*$VZ>ftmMB T GM&^-Wifr (Mp-BTG 
spm) K>«^ 

BTGit^tt, DNA->— ^r>X©lfem. ^l/^n# 
afeSStreptovertici Ilium sp. iPUS!:^®-T?afe5Stre 
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ptomyces lividans 3131-TS ~C8M2i*2>Z.£\3.* ffi© 

[0145] i) BTGifif->i't;K ^umm, m 

PCRSWD. 3. 6kbp BTG ae?NcoIBf>i-<£^* 
Primei *3 



2? 



^tfBrtf- (WT TBTG spm 0r#-j ) 
ft. 

[0 14 6] PCRfcJBl^&Primer 13 Rtttrimer #4 

[0 14 7] 
C^l 8] 



5' -ACGAGCTCAAAGGAGTTGCAGGTTTCCATGCGCTAT-3' 
"T - ' (36me r) 



Sac I 



Primei 44 



5' -CCGGATCCAGATCTCACATCACGGCCACCCCTGCTT-3' 
' Bamfl I Bg I U ( 36Be '> 



- [oi4 8] pcRj*©p»^mi, mmeii i 

[0 1 4 9] ii) me 1 (;* 5 ^Dt 
-^-®«BrH-©IR*§ a? 
B T GmteT<D&m7 D*-^— S«t LTm e I Ste 
^SrjSiRLfc. -tll-e, PCR&ICtD, plJ702£:gS£!* 

Pr i ne t #5 



JttT, me 1 ig^CD^D^-^-^OTBftf- («T 

rM p KM" J -t-ffS. ) £Hmufc. 

[0 15 0] PCRfcffl^&Primer #5 Rt*Primer #6 

[0 15 1] 
[*1 9] 



5' -ACGAGCTCGTTGGGTTGACG ACCCCG-3' 

sTTT* (26me,) 



Primer 16 

5' -ACGAATTCTGCAG.TTT7CGCACGTGAGCCA-3' 

(30roe r) 



H — H 

EcoR I 



Ps 1 1 

[0 15 2] fcis, PCRSOfflSMIi. s&SSm 

[0 15 3] UOBTGjte^Bitf- (Mp-BTG spm) ©#i 
Hi 

P CR-emmzntcMpWift-t pUC19&-€-:JvFn Bco 
RI, Sac](TOyOBO)-e*S»fL'£©"& < BWcDlM;C©t>cD 

>3>U ^HDH5a4, X-gal RtttPTG 

3Dn-*^#snfcMpBr)t^pUC19©EcoRI-SacI 

im Rcrfi^&smfc^xs HSpuci9-Mptb, 

[0 15 4] H^»CPCRT*i<g^nfcBTG spm 

KM" £pUC19-Mp£-en-en BamHl, Sad (T0Y0B0)T?#lg 

1.4kbp Mp-BTG spm SfJt 
5.1kbp PU702 Pstl-BglllBftf- 
5 units//* 1 T4 DNA llgase ("<— 
lOx ligation buffer (^— l )>iS 



G spm t&tf-a* pUC19-Mp (0 BamHI-SacI 1M Hrffl#-j& 
tn&y^XS HS: PUC19-MP-BTG spm tLT> £TF<Z> 

[0 15 5] #enfc^5XS HpUCW-Mp-BTG spmtePs 
tl, BgllJ(TOYOBO) -CUmi-. 1.4kbp Mp-BTG spmJKJi- 

[0 156] &*5, 7-fy-v-3>l3tt. 7-i*y—>3 
>*s>h (SiK©) 

[0 15 7] (5) BTGjUS^WStreptomyces livid 
ans 3131-TS 'sW^A 

fiifWP^enfcl.4kbp Mp-BTG spm mFciiS. lkbp pIJ70 
2 Psi-Bglll Brn-S^-Y'T'— >a>bfc. -ft*. 



[0 15 8] 

8.5 /i 1 
8.5 fil 
U >#-) 1.0 tt 1 
— ) 2. 0 At 1 



($500 ng) 
GKJ500 ng) 
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30 



•i >^=l-^— Hfg> r ©DNA-pStreplomyces llvldan 

s 313i-ts mmtemzTmv>&5\zft 

■otzc * 
DNASS 

Streptomyces lividans 3131-TS ?nh^7Xh 
0.35M X 

2. 2 o %^')^u>if')n— )uiooo^tspmmm i 

[0 16 1] 3. ilT2»B»gl&, iO 
[0 1 6 2] 4. (1,700 g, 1 0# 

[0 16 3] 5. nZK.tl't.l'yb&PmffiWi-em&ls 

.fc. fc*5, t©Mim*2[ii«»3jgbit. * 

R-2/A 

Trace eleneot solution 

m 

R-2/B 
TES 

-y-s/Aa— X 
7. 3 Otm 8P§fW-f>*a.^— Mxfc. 
[0 167] 8. 2 00 tfS/nlftXhWhJ'fttf 
4 0 0 m g/nl^n^><£^P^WJSlmlSinA, 5g 50 

[0 16 8] 9. 3 0'C'P7Bffl'f>^- 

^*DNAKM-* i J¥A3nT^^^pIJ702S«^f 



[0 15 9] 1. ^TCDKiSlfi&HSSU Ml 40/i 
1 Kl/£. 
[0 16 01 

2 0tfl 
1 0 0 u 1 
2 0 u 1 

! [0 16 4] 6. <*Uv hSlml©Pg«JStCSffiSb 
2 0 0 w 1 "TOR - 2SflfilC^Ufc. 
[0 16 5] [R- 2i£«G &Tfc^UfcR-2/A2fe 
tfR-2/B£»JP!ffiU yV-«IfgfiflCR-2 
/A, R- 2/B&«g-&U S6tl« Hb P0« &M 
fe®&2 0 0 ml SO lnlCfiJ'&TJl-e-L.fe. 
[0 16 6] 



0. 
2 0. 

5. 
2 0. 

6. 

0. 

4 

44. 

1 1. 
1 0. 
2 0 3 g 



5g 
2g 
9g 
0g 
0g 
2g 
ml 

0g /\ 

5g 
Og 



B T G»fe?a<}¥ AS n-O* 5^ £* 5 Ufc. 
[0 16 9] ■eLT#&*lfcBTG^»iif^^^-S 
P1J702-BTG 40 
[0 17 0] (6) BTG»eT©^S 
BTGit^Sffl*.^^ P1I702-BTG -CJgftlKft Lfc 
ifeiS^&Streptomyceslividans AKW-1 tLTEtTO® 

[0 17 1] 

#U^^h> 2% 
nr^tt^>^> 2 % 

^r-xh-x^x o. 2% 

U>K— #'J£A 0. 2% 

KE^V^5»>A 0. 1% 50 



/\ (pH7. 4) 
T^rUS — JUG 126 0 . 0 5% 

5 Ong/ml J-*-XVV-fY>mfc 0. 1% 
±i2&#TTiggL&Jggi&«!l 0 Om]£j&-fr#» (1 
2,000g, 4"C, 10#W) &p>tift±m&ftwft 
^* 1000 OlSftttSlg (73 3 » £fflV>T*jl 7<g 

[0 17 2] ^IX, MmVrcy>7)V*> 
G£ffl^T'>-y-^-ef^StL.fc«iBTG«tWr«fc*E I A 
^t«fcD3£gL,&. 0. lmg/10DBTGS 

[0 17 3] E 1 Afi«Tco8lt;fT^:t>&. 

[0174] 1 . V>~7)V 5 0 M 1 »3H®f£A 500 u 1 
fcllW.SG'U •eciKeWMS'&tf-X (tf-X«-fe*X 
-f 03}*UX5 1 1^>S#8 OStefflbfc. ) *mim*., 
3 7*0. 3 0»W>*a^-hWS:. 

[0 17 5] 2. /x/£i££l$#. tf-XSl 0eMU>K 
(pH 7.0) T=2|5]ifc#bfc. 

[0 17 6] 3. m&V1t\l-X\Zp--X ; 79 his?— 
-t?&^ia# (5 0 mil/ 5 00/il H«&A) 5 0 0 u 1 
SUB*.. 3 7tT3 O^^i^-htfe. 

[0 17 7] 4. Rfom&®%. tf-XSl 0mMU>K 
«g®8t (pH 7.0) -p2Hli!fe#L.fc. 

[0 17 8] 5. iSfc#L-fclf-X*CPRG^ffi5 0 0 
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u i izmx, 3 7 "c-t? 3 o #ra-r >^=l^.— b l>tz. 

[0 17 9] 6. £f&f?lfciBt2inl£tn*.fc& 1 5 7 5nm* 
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[0 18 01 



mit-r h u ?a 

BSA 

T^flrf-MJ^A 
V>MMffim. (pB 7.0) 



0. 1M 
0. 1 % 
ImM 
0. IX 
1 OmM 
[CPRGi 

CPRG WnD7iy-JH/«/Ke-D- 
BSA 

ffifiS^r-U^A 
GH 



1 g 
333. 2 nig 
833. 2 nig 
166.8 mg 
333.2 ml 



/1<PH 5.0) 



^-fcV^v-tfA 
BSA 

U>&l|g«iK (PH 7.0) 



[GH] 
5 5* 

0. 3M 
ImM 
0. 196 
0. 1% 
5 OmM 
[Kjfcf?Jt»t] 
1 OmM 
1% 

0. 1% 
5 OmM 

SDS- PAGE^L&S&Sfr&ofco SDS-PAG 
E«Htffc»&, tf)V±.Q>9 >M>m&Vlec t rophoret 1c 
Transfer Kit(LKB) ^T^ >t/U>(Immobi Ion 
r " (5U#7) ) Kb^X^r-Ufc,, h7>X7r 
— O&ftHU Blectrophoretic Transfer KitCSsf-r^n 

^Blocking Buffer(20mM Tris-HCl(pH7. 9) , 5%X3r 
A5;i<?) 1 0nl*»CTl^m^>+jL^-hLfc„ -5- 

.* BTGgtlfaM&2 0 O^tRinse 

Buffer (lOmM Tris-HCKpH 7.9), 0.15MNaCl, 0. ImM ED 
TA(3Na), 0.25 JSX+A3;^, 0.01% NaNs ) 
b^mOml+lCTlSSE, 4W>*a'<-bLt. 
-f>^a.^-h^ ®jS*»T, ;*>:7V>£2 OmlCD 
Rinse Buffer"? 2Sifci*b;fc*g, #K:*>:7V>& Ant 

1 rabbit 185 I 5-^;Whole antibody (7"?s^-vA) 1 
MCi£"£tf RinseBuffer 1 OnltH^L-tTrtMBSffl 

2 Oml©Rinse Buf fertf 2 |Uftj?L., >:7V> 
[0 18 1] ^SSBTGi^-^^fiT&S$«J 



I^l/^/TS >B3»S— ^ h U #A 
U>6£i&®S£ (pH 7.0) 

3 7 KDa ©Sfilc:^^^>A^StLT©BTG*^ 
feSnifc (&2g]#J$) . £0>*fi, Streptonyces liv 
JO idans AKW-1 (CtSBTGJte^^Jrfe^T, iWKft: 

[0 18 2] ^iS^I 5 : BTGjjg?- (-&J&S!) CD»g 

swcsu-ts b tg©5ebk:«. >-ifi-)v^m^-o> 

Tm.\Z B T GriEfMHfr&f-SJWiB TG^oia^Jjge? 
t B T G A.fc%S^ ^ ^ - Sffl 

40 [0183] sis^^^-tL-rti, mmz&^x&t) 

tTii£^ ( ENO 1) O^Dt-^-EJlJ^ 

£r;*:fl§^ - S*»->^ hJW^^^— pNJ I053&fflv»fc. je 

U"/^— A (Ichikawa, K.^, Agrlc. Biol. Chem. ,53. 
2687 (1989) & £) jWO 6 *XT H -5 ifi^^i/ 9 — HpBR32 

tOTKL^LLajt^tSfif-B-^iSatf-S! (YE 

50 p) ^^3'— fafeSo 
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[0184] Z\ HT, v>9-i-MSmt. L.T«k htfX h 
*i>zs>f-)-)l>mm (Kato, K. Gene , 26, 53-57 (1 
983)) SfflUfc. 2 175/Kgl««t»3»-6^©>'^ 
;PSE?U«. A*?*?— \t\Z*.K>2 

-ays. ?-tt\*&ibwi^v)mm9>wm5mtt 

mzfflm&ftTKZ) (Sato, T.^, Gene, 83, 355-365 
(1989)) . 

co 1 8 5] isifi-jv&miii&mtm&Ttiimeo 
\ztm^n^ >n^m<om^mmizn^x&^/3iUm 

SrSTt^SnT^-S (Ikemura, H. 3?, J. Biol. C 
hem. , 262 , 7859-7864 (1987) &£*) „ &i5, £©§&&§ 

ofcBTG v-^^-;i^«Ba^J©TS2le:#ft-r •£ -3 9fU 

i?>a>£- lte7 p D'J>*T©3 9 7S/8M^* 

5' - AGCTT GGGAT TCTGATGACA GAGTCACTCC ACCAG - 3' 
3' - ACCCTA AGACTACTGT CTCAGTGAGG TGGTC - 5' 
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10 18 6) (1) BTG^^#%^j»|g^jy^-pN 
J 1 0 5 3-BTG©*g|g 

*-f, fJXbV>i'#±)l&m*m-tZ>-*9ir— (Sal 
o, T.^, Gene , 83,355-365(1989)) «fc D v^^PE^I 
£3— HT«>Sef£^tf*9 9 Obp©Xhol • Hindlll Br 
M-Sr^JDfibU fee^CJ&XhoItHindlll -zmMWSMl, 
Tz«9*?— PHSG396 (^i@jg, Takeshila, S. Gen 
e, 61, 63-74 (1987)) CjfAL, pHSG396-GS£#fc. 
'©Hindlll tKKb«b£, TIHlr^-TiKO 0bp©^-J«^-U 

* ^ w^-g 1 F&immm 2 mfMsn£B tgi 

^©PvuII-Hlndlll Brtt- (iftlkb) t^«gL-, BT 
G^^JtgT^>'^^S?iJ3i^©TtafcIEL< J? 
ASnfct>©&SiRL*:. 
[0 18 7] 
[S§20] 



Hindi II 

S&ICCnS: Xhol ^IS«8ficJii!Sfc#«E-r*Sall ( tHind 
III -CWmU m. lkbp©»rM-S#, 
PNJ1053 © ENO 1 yn^-^-©Tag(C^fe-t--5Sai 
K Hindlll KJClfAUfc. ^nSr^M J M109 m\Z 
fAL, PN11053-BTG 
[0 18 8] (2) BTG/DEjilJ-aa#M^ 
pNJ1053-proBTG ©«jjg 

fc. *©IS, *^M^6?#©:3F>ffiffljgffi£#IgU ■ 
KRRSPTPK 



PvuII 

20K a tz. is yi-jummmte^&Mftm&T t ©s*s©;fc«> 
©5' Mmz\t->if±)vsimm^ii(omiso>^iib<om 

□dill felf*J«K?U£, 3' *SSt'«H*SW2TYb¥-& 
J&3nfcBTGjE6r?©PvuII ^SPffil^iiSr-S&ii 
©E^I*EgLfc„ 

[0 18 9] 

[S2 1] 



PT ASRRMTSRHQ 
a -AGC11GGAAGAGAAGATCTCCAACTCCAAAGCCAACTGCTTCTAGAAGAATGACTTC7ACACACCAA 
3' ACCTTCTCTTCTAGAGGTTGAGGTTTCGGTTCACGAAGATCTTCTTACTGAAGAICTGTGGTT 
10 20 30 40 50 60 

Hindu 



RAQRSA P AA SSAGPS FRA PiD 
AGAGCTCAAAGATCTGCTCCAGCTGCTTCTTC7GCTGGTCCATCTTTCAGAGCTCCAIGAT 
TCTCGAGTTTCTAGACGAGGTCGACGAAGAAGACGACCAGGTAGAAAGTCTCGAGGT'CTA 
70 SO 90 100 110 120 



SDDRVTP P 
TCTGATGACAGAGTCACTCCACiAG-3' 
AGACTACTGTCTCAGTGAGGTGGT_C-5' 
130 140 

ptu n 



[0 19 0] *BB5»J©^ttt. l*afefc!5i!i?|5 0*IS 
©DNA«2;3*^t?-&tf-6*ft:^^l,7S: < , (DN 

i38 0A£f«Ufc, ) tt&Gf8.\sl£*Vzlyiin,# 50 



t^ujkts \ i y)]ymm.^W)^nu\ / \ mi 5 obp©D 
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NAWrH"*y;i'*^IeI'KL?£:. 'AiZ. (1) tmmz p 
HSG396-GS ©Hindlll ffi1tt&h, 0iKL.fc*5)l 5 Obp© 
U rf J* I"*^ H&I^ISW 2 Tfl5**J*3 nfc 
BTGite^CD PyuII -HindHI KM" O&lkb) 
*SU BTG^DE^JfitEH^^^E^JtBTGjiK 
^#®£^©fBfcIElXiPA£ttfc*>©£Sil?L£., c? 
^ IC ^n^ao]^eMac±SEIC#ft-r^SalI tHindl II 

-?i»»ru »i.2 kbp omft&n, mmmK!??-- p 

NI1053© BNO 1 ^D^e— ^— g>TflStC#fe-T-5Sal I, 
HindHI WICffAL.^. £n£*Bif§JM109 flUC^A 
U fBSE^Ifc^?:?- pNI1053-proBTG £*§fc. 
[0 19 13 (3) SP®fc:tett&BTGjifc?©Sg9i 
(1) , (2) T&4^&nfc^*H&^J^-pNI105 
. 3-BTG iz pNI1053^proBTG O^aE^g Saccharomyces 
cerevisiae KSC22-1C (MATa, ssjl , leu2, his ' 
a3) ^©#A«. yjk&'J&Jg&gSj (I to, H. <$ 
Bacteriol , 153 . 163-168 (1983)) £J8V>fc. 

&f$&t& 0 . 6 7 % 
8% 

2 0ns/l 
2 Onig/1 
0. 5% 

JK^Ttf^Xtf— Xffi (Hitzeman, R. A.4£ Science 
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m\t. Difco ttcfcOTfrflKSftTV^bacto yeast uitrog 
en base (YNB) ©0. 2 S!6y;W3— X, -tbT 

2 Omg/l 7 ->;i'£8s;!!ub;fc *>©-?&£> 
(^^-h©4i-&tt$5^2%7^-&in^.-5) . Leu 

♦ tfe-oitmmts&m*. 3 0 trstt •& 1 2 ~ 4 a 

[0 19 2] £tt£>#«fc3£8i^:$'— PNJ1053-BTG 
Vstt pNI1053-proBTG Sr^-T-SJ^KtelfefrS-en-^ 

n, H©a8^€B5<:fc*gii>«ttr3 ot:, — 

•3€f (5%) 3 013, 2 BIQ£g«tl/&. 
[0 19 3] 



219 . 620-625 (1983) fc£) tJM^tflWJK&PISL- 
fc. TfcfrlSigS^Rl Oml^&S^KtCiO^KL., 
ScHtJCP 1 Siftit^ lmlOTris-HCl (pH 6.0) ttSSS 

ts. cn\zi*\<o%^x\f-x (tf-^7^>%t. g 

0. 45-0. 5mm) ^flllA., Vortex3%tf— 0~ 4*C-C 
l^MStb<Jt#*3IH]fT-5. tei£&<fcT#:7XH-X 

£12,000 rpnT?5#IHfiM>U ^©-tfit^SlOttltflSSEt 

[0 19 4] -^Il-C, BTGjte^g&#£&LTV>-5 
Jlt&ffi^-r^fc®, ^SBTG^ffl^T^iJ-^tf^S 
bfciftBTGifi<*:fc<fc<5'>:nX;5'> • -Juy*r4>tf 
^99 — #©Vectastain ABC ki t£J8V»TfT&-D 
fc. SfcS^ifc^^-pNIlOSS-BTG «&5HhipNI1053-pr 

^egtfkftfcjfcW-. ^Kl^®^S:^>^W> (Immo 
bilon, 3U#7tt) \Z h?>X7r— VXtt.mt&Z>? 

>n>7m.**>~7v>>\zi&-&-z-&it. ^t^tt 

BTGM (l/i«£<ffi6 4fg©fc©£ 1 0 0 O^IRb 



, nr 

• L. 
■?-©* 
YNB 

Casamino acid (Difco It) 

[0 19 5] -€-©iB^ fiTF©l. 3, 4<OU—>\ZH 

\,*-cm—<D&m\zft&vitrt>}!i>mt3ii. sibtgr 

©K*S*-r^ RiWtSilB T G hm— SH^M 
(D&WlZ&lh-Vgfr. 
[0196] 1. :8IBTG (3>M3-JW 
2. : pNI1053 

30 3. :pNJ1053-BTG (BTG^^Jtfe?) £&}Tr-& 

B4S©S#8mJi3c 

4. : pNI1053-proBTG (B T G:/nB23flJ-|$8&#li£ 

?-) &«^-r*»«©^aw?K 
>{f^f7fs.^>itt>\ m&±.m\zurt> H^wsn^ 
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GATTCTGATG ACAGAGTCAC TCCACCAGCT GAACCAITGG ATAGAATGCC AGATCCATAC 
AGACCATCTT ACGGTAGAGC TGAAACTGTT GTCAACAACT ACATIAGAAA GTGGCAACAA 
GTCTACICTC ACAGAGATGG TAGAAAGCAA CAAATGACTG AAGAACAAAG AGAATCGTTG 
TCTTACGGTT GTGTTGGTGT TACTTGGGTT AACTCTGGTC AATACCCAAC TAACAGATTG 
GCTTCCGCTT CTTTCGATGA AGATAGATTC AAGAACGMT TGAAGAACGG TAGACCAAGA 



l^->4©BTG7 p DE^J-^^«:Jlg^ 
&iS*i^*:#8$8gi<-<* * — pNJ 1053-proBTG £#*rr 

zmmxn. eert-c-&j*L-fc^pgs^j©yn-t:'»^ 

*», Eb<frt>nfc&a?), *»SBTGtl^— iH^«©(ft 

Hie a> H*5st>nfc t>© t#A 

[0 19 7] 

[E?*J3E] IB?U#^ : 1 



60 
120 
180 
240 
300 
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, 62?0#^: 2 
mm<D&t£ : 117 



I2?0#*§- : 3 
mm<omZ : 1322 



(20) 

TCCGGTGAAA CTAGAGCTGA ATTCGAAGGT AGAGTTGCTA AGGAATCTTT CGATGAAGAA 
AAGGGTTTCC AAAGAGCTAG AGAAGTTGCT TCTGTTATGA ACAGAGCTCT AGAAAACGCT 
CACGATGAAT CTGCTTACTT GGATAACTTG AAGAAGGAAT TGGCCAACGG TAACGATGCT 
TTGAGAAACG AAGATGCTAG ATCCCCATTC TACTCTGCTT TGAGAAACAC TCCATCTTTC 
AAGGAAAGAA ACGGTGGTAA CCACGATCCA TCCAGAATGA AGGCTGTTAT TTACTCTAAG 
CACITCTGGT CTGGTCAAGA TAGATCTTCT TCTGCTGATA AGAGAAAGTA CGGTGATCCA 
GATGCTTTCA GACCAGCTCC AGGTACCGGT TTGGTCGACA TGTCCAGAGA TAGAAACATT 
CCAAGATCCC CAACITCTCC AGGTGAAGGT TTCGTCAACT TCGATTACGG TTGGTTCGGT 
GCTCAAACTG AAGCTGATGC TGATAAGACT GTTTGGACCC ATGGTAACCA CTACCACGCT 
CCAAACGGTT CTTTGGGTGC TATGCACGTC TACGAATCTA AGTTCAGAAA CTGGTCTGAA 
GGTTACTCTG ATTTCGATAG AGGTGCTTAC GTTATTACTT TCATTCCAAA GTCTTGGAAC 
ACTGCTCCAG ACAAGGTCAA GCAAGGTTGG CCA 
9 3 

mm 

AAGAGAAGAT CTCCAACTCC AAAGCCAACT GCTTCTAGAA GAATGACTTC TAGACACCAA 
AGAGCTCAAA GATCTGCTCC AGCTGCTTCT TCTGCTGGTC CATCTTTCAG AGCTCCA 

urn 

TGCGGCGACG CGTAGGCAAT GGGGGTTCAT CGCGACGTGC TTCCGCACGG CCGCGTTCAA 
CGATGTTCCA CGACAAAGGA GTTGCAGGTT TCCATGCGCT ATACGCCGGA GGCTCTCGTC 
TTCGCCACTA TGAGIGCGGT TTATGCACCG CCGGATTCAT GCCGTCGGCC GGCGAGGCCG 
CCGCCGACAA TGGCGCGGGG GMGAGACGA AGTCCTACGC CGAAACCTAC CGCCTCACGG 
CGGATGACGT CGCGACATCA ACGCGCTCAA CGAAGCGCTC CGGCCGCTTC GAGCGCCGGC 
CCGTCGTTCC GGGCCCCCGA CTCCGACGAC AGGGTCACCC CTCCCGCCGA GCCGCTCGAC 
AGGATGCCCG ACCCGTACCG TCCCTCGTAC GGCAGGGCCG AGACGGTCGT CAACAACTAC 
ATACGCAAGT GGCAGCAGGT CTACAGCCAC CGCGACGGCA GGAAGCAGCA GATGACCGAG 
GAGCAACGGG AGTGGCTGTC CTACGGCTGC GTCGGTGTCA CCTGGGTCAA TTCGGGTCAG 
TACCCCACGA ACAGACTGGC CTTCGCGTCC TTCGACGAGG ACAGGTTCAA GAACGAGCTG 
AAGAACGGCA GGCCCCGGTC CGGCGAGACG CGGGCGGAGT TCGAGGGCCG CGTCGCGAAG 
GAGAGCTTTG ATGAAGAGAA GGGGTTCCAG CGGGCGCGTG AGGTGGCGTC CGTGATGAAC 
AGGGCCCTGG AGAACGCCCA CGACGAGAGC GCTTACCTCG ACAACCTCAA GAAGGAACTG 
GCGAACGGCA ACGACGCCCT GCGCAACGAG GACGCCCGTT CCCCGTTCTA CTCGGCGCTG 
CGGAACACGC CGTCCrTTAA GGAGCGGAAC GGAGGCAATC ACGACCCGTC CAGGATGAAG 
GCCGTCATCT ACTCGAAGCA CTTCTGGAGC GGCCAGGACC GGTCGAGTTC GGCCGACAAG 
AGGAAGTACG GCGACCCGGA CGCTTTCCGC CCGGCCCCCG GGACCGGCCT GGTCGACATG 
TCGAGGGACA GGAACATTCC GCGCAGCCCC ACCAGCCCCG GTGAGGGAIT CGTCAATTTC 
GACTACGGCT GGTTCGGCGC CCAGACGGAA GCGGACGCCG ACAAGACCGT CTGGACCCAC 
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360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
9 



60 
117 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 



GGAAATCACT ATCACGCGCC CAATGGCAGC CTTGGTGCCA TGCATGTATA CGAGAGCAAG 1200 
TTCCGCAACT GGTCCGAAGG TTACTCCGAC TTCGACCGCG GAGCCTATGT GATCACCTTC 1260 
ATCCCCAAGA GCTGGAACAC CGCCCCCGAC AAGGTAAAGC AGGGCTGGCC GTGATGTGAG 1320 
CG 1322 

im2} $2g|. Streptomyces lividans T&^LfeB 
1] m IS. Streptovertici Ilium sp. ftJfeW^O TGW 3lX#>7ci y hJSftfM&Jg. 
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mil 
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if^^^F 5 — 1 99883 



[02] 



® CD ® 



43kDa * 

29kDa y 



03 ffiSJBTG 
© pIJ702-BTG 
® pIJ702 



(51) lot. CI. s 

C 1 2N 
// C 0 7 K 
(C 1 2N 

C 1 2 R 
(C 1 2N 

C 1 2R 
(C 1 2N 

C 1 2 R 
(C 1 2N 

C 1 2R 
(C 1 2N 

C 1 2R 
(C 1 2N 

C 1 2R 



15/70 
13/00 
15/54 

1:625) 

1A9 

1:865) 

1/21 

1:19) 

1/21 

1:465) 

9/10 

1:19) 
15/70 

1:19) 



WB»m*i /rl*3&3#^ F I 



8619- 4H 
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